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WBfc^a] mi f 0 WX4 0 0(1»2, Jg3 f 0 
1^X5 0 0. 6 0 0fc*tf fll/yX8fti«U f 

e vyxpfi^y =f>^7— 3 2 otaotiM^ 
t^S^^5*t r -ABSr^K7A2 0 A±|CJR*S 
^:5o Wife l^^X4 O O O AM® 4 1 OiilelSfW 

7^/VWX^(0|Hl*fu>'X«3g4 1 2j&mfe8S*irC 
V^o HIJf^^X«3t4 1 2ft, f 0 wyXS£i£j;5± 
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o |riHl#r u JfeWR b fix V ^ 5 , 
r k *»« i 1- 6 

0 l^X&^TU iW£»l* «2, 313 f 0 l^Xf*~ 
©)i#-eittE*^-A*saili-SJ:5«-«*£*tt, mils 

®ft\s>xm&&mibtix^zmzf e uvxnntriB 

BMW 3] HME3U f 0 uvXtt* ^(cmfl55fet:'- 
ftTi ^ 6 r t <^5ff** 2 (7)*S 

[«*«4] miBf 0 u^xmnmi, fS2 s ms f 

0 i/yX^tu ME»i, IB 2, Sg3 f 0 i^Xfic. 
^JK#-e«fflB*^-Aj5SiiaB^5 «t 5 ttft*£*x. USEE 
lUSf^^Wag^KJt^tLTt^lWEf 0 ^vX^MIS 

[91**5] fftfES2 f 0 l/yxU 

a fc i-5it ** 4 

[fjt**6] ttCf 0 12, S3 f 

0 i^X«r*U MiamK 12, H3 f 0 i^Xfir. 
©W#^tJE*^-Adsaii+«J:5l-»*S^ (1MB 
El»^vX»3SdSK»tfen"CV>8ilMBf 0 u^XteflMB 
S3 f 0 uyXtfe^ WEEJfu^X«Bt*s«nEJg3 

f 0 \s>x<DAttm&tzftmittm\zwift btix^zz t 

[fit** 7] MIES 3 f 0 Ui/Xtt, ±\Zft\f-J±<D 

Mildt s jh/cv a t fc 1- a it** e browse 
[it** 8 ] msmin ^ >xm&t>m it e>*i-o ^mr 

i- 5ff** 1 EfE0££%¥ttB. 
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ttie^y ^* 7-\zz<>x&faM&ztitzffimyt?- 

£ f 0 i^X^i, 

10 ct«r**i:-r 

[«**1 0] ^7 7 

^fc#J6LT«rtE*****36 s 4oR*t?>^ 

l^»ft:UTR*t6n«:«*K7A-e«)0, t61B*tr-A 

z&m t-rzmxm 1 fts 9 Kumxa* 1 *ia«c*>*fe£ft 

¥Stt. 

[»Wo»Jllll4»Wl 
[0001] 

20 [3§WOJS1-*«flMMH *»Wf4*br"-A*r«*K7 
A 4 if ©KfflM* (d^^i- 5 & 

[0002] 

|ni^*SE«rpi$ti. w<D3fefc*-^£f 0 UVXTStFf, 

[0 0 0 3] ^fc. -Y^n-, >TV N 
T?*7-liift4:8J®i* J 5*7-Xy ^^^7-1S¥^ 

40 8«<0*5feaE#¥3Rtt, *SBi, *y=Jv^7-i, S 
tof 0 i/yXH45f 0 ^y«^i^ «3feK 

[0 0 0 4] 

50 ri:T?)tfcr-A*ajj*i-6l83t(*«:«x.-CV^6o -^18 
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lcA#t£;H6£. #*****t;:*5i^c f 0 
*ixfct^-C?&oT, *JWI<0Btttt, #*****<£ 
[0 0 0 5] 

ft**i-«5#y =r>-s Mis^y v-\^x 
Z^ZWkni e \/>XfrhteZ> f 0 t^-r 

******«:. ttlBf 0 \y>^(0^h(D^ti^lo{z 
jg£iIiSi-*^-?f 0 ^>X»fcJ:5£**#Gia>« 

[0006] sfc, *t~^£ai&r-t-6*2i 

^^>^7-t MiB^y 7-iwctoTdrRi* 

* $ nfctfjiE* e r- a trttnsttttftVrtcox s * 

co f 0 uyx^tj/^ f 0 L/yX|f^ BftlStfy =*v* 

* * ***** *r*««^ 6 ****8»-i3 v * 
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fi^4o-Cfc/-Ky^v^7-|cJ:o"C{if6]**$ttfc* 
e'-AiSEBru^XfllSiSriiil-rsct-Cf 0 uvxi* 
lcJ:5±***A©«*feJB«©1ijE^ff4toiiS 0 L 
fc^ot, #*****l^tS*b'-A£**#ft^ 

r*ix*n©*if-Aro±***ift^ttB-f*b*4i:5 

[0 0 0 7] 

10 THBSr^BBL-CKWi-S. 4*>\ *H«^^ffi"ef±, 
****£«## 7-:/y 3 ftfc»£lcoi> 

■CRW-t-S, 0ltt*58M^»l<o|tJ6^ffi^*** 
*8«*jEB**5>*fctt««:*-*-*rarH. H 2 ttH 1 *r 
AAlftlRffia^ftfctfB&^sRfflgk B3ttHl«:B 
BlWrB^bJtfcttlBlfcSi-VBB, H4HK1 f 0 u 
vXSr^i-BTife?), IU4 (A) W0EBB, 84 (B) 
»¥BBk 84 (C) ttfllBH-c*>5 0 
[0 0 0 8] £"f, ****«B<B«l^j8l-o^TK 
9&"f-*. ****»Bl0tt, B#lt, £<D«*lrt 

2 <0±3H-IEg9!£;ixfc 4 00*****1 0 0 
OAMlOOODi:, ^*S^^2 0)TBi:raH&*5 
V^TEK*ttfc4O0iR3feK7A2 OA, 2 0B. 2 0 

C 20D (4»fn*AoflSBotftBM»*tt{^S) fc 
£«;tT«ja$;ftrCV^ 0 4o^)«*K7A2 0A, 2 
0B. 20C. 2 0DH HVM^^fpllCirePS^rV^ 

£fc, HlKSSW-c, 4O(Di3feK7A2 0A, 2 0 

B, 2 0C, 2 0Dte. :ji6©llflftiit*^6t* 
#S*K7A2 0A, 20B. 20C, 20Dte. #7 

[0 0 0 9] ZfclC *****Ott«Mftfil::o^TRW 
i-S 0 1 0 0 0 A71/1 1 0 0 0 Dtt^-(?) 

lo*>*****l OOOASrftSfc 
40 L-C-tO«j*^OV^TKW1-6, ***** 1 0 0 OA 

lis *8MfPi 0 0. y'jy^i/yX2 0 0, ^y =r>* 

7-tti>3 00, jglf fl 1/>X4 00, $2f 0 U>X 
5 0 0, i3f 6 l/yX6 00. ?7-7 0 0, tK^IrI 

WB&ton8 0 0*if^e>*fi^Si^■CV^5o JBl f 0 u 

yX4 0 0, I2f 0 uyX5 0 0, ^3 f 0 

0 0«, #«F»*^J6ffl(0 f 0 U^XSMdfB^ LTVn 

[0010] ^(C, ****^M 1 0 0 0 A^ttBSid^ 

jcov^-cRWi-5. r<cb^ *S«ioo^-yyy 

50 ^U^X2 3 OSr2i3gLfc*t*-^L«, ^!i^^7 
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fc^t'-^Lfi, mi f 0 i/yX4 oo, S2f ei/y 

0 ;7-700 x |3f 0UVX6OO^L 
T^ft 2 0 A±ldJRmSixT±*aE*rnliw3fe3lE$ 

ft5J:5Wft*S*L"Ci^. ^y^7-S3 0 0i: 
0 <^S5fe"fe ^f* 8 2 OtcfttatU wtf)§:7fcir>f-8 2 0 

tts •#K7*2 0A©*S#flfcffioT;i3«K ^<£>£ 

fc, 1 1 0 0 0 B751 1 0 0 0 D HoV^Tfj:, 

3ttr-^L^at§ix-5»*^ffl3fe K7A20BM2 

[ooii] **3t#* iooo ao#so«a8; 

9*1 i o<h, i^iftu-fi i 

So 

[0012] v^yy^i/yX2 0 0H ^&i?>y2<D 

ttJRSHH\ fttt#F&] OPJjaE*lRl) K 
LT#y =f>* 0 0-fcb£hh6 «fc 5 *t 

x^6 0 -£LT, ->yy^uyX2 0 0oi^fl:a, i~ 

«Hfei:fcaffiWi, *»+ *#y ^7-3 2 0(DS 
*T®3 2 2^«ifc5J:5fcR£SixTi**. 
[0013] #y ^y-; 7-353 0 ote, 2 

1 0 (n§mjjmzfart bti±\E\mt&3 1 21^*^^ 
#y =r^*7—3 2 0 £&wi/rv^ 0 #y=?y^7- 

3 2 011, ¥ffi**e>IL"C8fi<DRj*ffi3 2 2j&SjE8ft7g 
£41" £ 5 JcRJt e>^x"C*5 U , 3 2 2 te7k¥® 
KWLTilSLTV**, «-K*tB3 2 2J21^y 
^^X2 0 0^e>Ui**Jx^:3t^-^L^A«-f 5 

[0 0 1 4] KSl f 9 l/yX4 0 013, «Jti"S*2. 
I3f 0^>X5OO, 6 0 0 0 U^Xffli&m 

j$ LT& 9 N rof 0 i/yxsit^y =fV^ y-3 2 0 

A2 0A±lOfc*S*SfBB**fc+. Hi f 0 l^X 

4 0 0(3, ztfy =f>^7-3 2 0ICfco-C3fe*Sixfc3t 
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2©±ffi2A^BBStO»«»fl-Sr^LT?l*$ixT^ 
60 il f 0 0 Ote, if 1 10(0* 

fc-AL^AW^5A^l4 1 0 ts A^®4 10ir 
A»Snfc3fe^-AL^^na»Stt5ffl»ffi4 2 
0£;f LT^S, mi f 0 \s>X4 0 Ote, *t-^L 

rv^o ::-e, mi f 0 1^x4 0 otwj;55fefcr-j» 

[0015] -t L-Tx ig4Ki3*SivT^aj:5t^ ±ia 
mi f 0 i/yX4 0 o^>A*f®4 1 0, i~&;b^/tf y =*" 
7— 3 2 0{U<7) u^Xffilcji, HUri^X®-?* 

L->-X«(7)[eISf^^X«iS4 1 2 3ftMBfiliS*tTV^. i* 
4fc*>, w^IaI*f^^X«a&4 12U,*iffl uvX 
20 4 0 0, S2 f 0 l/yX5 00, f3 f 0 UyX6 0 0 
lwJ:oT«j«*ix-6 f 0 i^X#fcJ;6****fil<&* 
*feiRM^*3E4:tT5^«r#U"CV^5 0 II f 0 u> 
X4 0 0I1 Wtfl &S*ffi^TU^Xfc*l;i_hlB[E] 
JfU^X#Rg4 1 2#5-flc«Jl*JSfcSixfca»W^X36»b 

[0 0 16] Jg2f 0 1/VX5 0 Of*, mi f 0 i^x 
4 0 0d^ffi*tSttfc*^-^Ld3AJ»$ixSA4tffi5 

10h r<DAMffi5 1 0ldA*t£ftfc#fc^AL#5ffl 
M^5aiW5 2 0 ^tU /n^> ? ^^2(7)±®2 
30 A{3iE|IS^««r^Sr^LT«i**nTV>5o f 2f 0 
^X5 0 0H *^-^LSr*^F*fRl (*jfe*36rrtl) 

[0017] ^7-70011 *2f 0 1/VX5 0 0^ 

^ai»$*xfc*^-^L*»a5-f-siK3 f 0 u^X6 o 

9 2 <D± 9 2 A K&3£ $ ixT V > 5 . 
[0 0 18] /Nf>^>^2O«5tK7^2 0A^±fflfc: 
40 ^t>@Ml-«, 2 0 A<DHHfcfioTT#fc 

^mi-5Ha^2 l^fl : M^tlTV^5o ^UT, W2 1 
OJi£«2 2l^f4. «36K7A2 0A(Ott|&i:¥fTlC s -f 

t£t>*>ytv-j* L<D±£&j3\m\zt>it<?xmfe'tz>mv& 

TS3 f 0 uyX6 0 0^«»SlxTV^ o 

^3 f 0 l/yX6 0 OWt3fe^-^L^»fSLfcfflBfT3fe 

T, ^3 f 0 L/yX6 0 Oil, ^t-^L»lt$tl6 
50 A»ffi6 1 Oi:, ^tie>Ai*ffi6 1 0l^A*fSixfe3ttr 
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-A L#flMtSF*t6tt»B6 2 0 ir*r*rLT^6o 
[0 0 1 9] JSl, 13 f 0 I/yX4 0 0 S 6 0 0(7)^ 

ffllwJ:iJ*tr-AL«:ifcM3aE*fiI^JRScS-&, 312 
f 0 U>X5 0 0^[:J: 5 5ttr-^L*±*3lE*lPl 

E»ffi3 2 2 0ttBr*7K¥*lPlJcffiaEi-6i»ifti:3fcofc 
ftfcT-ALfl ^<0R#tffi3 2 2(C^oTlifRl*S*tl 
fc«, ±lB»lttMS§3 f 0 l/y/4 0 0. 5 0 0, 6 

0 0^1i:J:oTi83t K7A2 0AOffiottitij| 

[0 0 2 0] 8 0 011 ^7-810, 

S5feir>i^8 2 0, *5J:t^0BS^m-o»J»lElK3iifS: 
*XT«j&£*iTV^ 0 ^7-8 10H JBftK^AO 

\Z$m Lfe 4 ^tf)* fc-^LO^Ol *:^7fe ^— A L 
&A^LTS^>f-8 2 0-K*t$*5J:5l^'?^ 
y^2(0±®2 A{C^#^*t8 1 2l^ioTSl*SixT 
§7feir>i^8 2 011 S2f 0 0 0£il 

i8i-S5fctf— AL(^5*>^7 — 8 1 OlcioT^xfrfc 

m&mmzm* L4iMfe«SH<&# t*-A l £ a*h-* 

[0 0 2 1] -t LT, Hft0)MMlKf±« &*£#** 

1 0 OOAMl 0 0 0Dc0S7feir>f-8 2 OfrbXfi 
Sjh,*£ftfiWc£^T#*2Eft**l 0 OOAMl 
0 0 0D(7)^;J1SP1 0 0O*l#U- 9 s 1 1 0 0>SMMs 
*4r»J»i"Sw^-C% #«*K7A2 0A75S2 0D^ 

*f i i oomm^mmn, ±&umm& 

3&s*2|&»flc^— J* l i o^#«cu— if«B»ls]K4:»J» 

[0 0 2 2] H12{c^$nxv^5 J: 51-. 

M^IOOOA, 1 0 0 0CI1 A^v?y^2W 
±ffi2A±Jc*5p*ffi|^paiHSr^v>-ciaK$ix, «v£ 
n*ftK7^2 0A, 2 0C(CftLTftfc*-AL£lDOfC 

*vCi*6J:5fc* M^llOOOB, 1 0 0 0D 
H /N^^v^2^±*^^T*¥*filc:3£ffi"rSBiJ 
£0/n^v ? >^4<^±®4 A±tw*^fRltwP5PB^*5V>-C 

[0 0 2 3] £;Tc, H2IC*5V^T, ffi^lOOO 
A, 1 0 0 0 ClC&tt^/Ky =*V^ 7-3 2 o^nte* 

OB, 1 0 0 0Dl£*3tt6#y 7—3 2 0« 

[0024] H±»aufc J: 5^36366**1 OOOA 
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asfc/SSfi-ostK ttoM*^ioooBMio 

0 OD|;io^Tfc±SE*SEft**l 0 0 0A^Ir3«O« 

[0025] Wc, ±»©J:5fc«l*Stifc*aE**» 

0 0 A7SrSl 0 OOD^MSl 0 0O*#fl:u-1f 1 

1 0^^ffiltStlfc3tf-ALt±, TK^lpJl-ffifti-S 

ffi] (ftX£A) ^<7D^iR**H, ^e-^^3 1 OKJzo 
10 Tiffi£II]te£;frTl^#y 7-3 2 0O#^I 

3 2 2(Ciljiii-5 0 

[0 0 2 6] *jfeSt}fc** 1 0 0 OA75M1 OOOD© 
^y^;7-32 0^B[jgiHHte+5r.^^#R*tffi3 

2 2lCj:o"CffllRl*aE*^ , r3t3lESixfc*^-ALtt, 
SSI f 0 ^VX4 0 0<^AW4 1 Ol^^ftfcEiJr 

u>xmm* 1 2ica«£*u a*W4 2oh^ 

Jx5. BiTHSBSKUsv^ ****** 10 
0 OAMl 0 0 0D^Jt6#*tr-ALSrKS'J^5 

20 t^I/CI^S. ^S^IOOOAMIOOODW 
Ilf0 L/yX4 0 0 <Z)@#f u VX«3g4 1 2 tA*t $ 
ftfc* fcT-A l 11 ±IB®Sf^^^*5g4 1 2E>flUSfc: 
ioT f 0 u^X»l-J:5±*S*lPlw«*feiRM*5* 
E$ix5i:*^, 1 1 f 0 u^X4 oo^fflCiot 
±fcH&E#S (M*3lE*fii) ldiR**tir*2 f 0 
X5 0 0(DA*f®5 1 OfcAftSfU ffil^MS 2 0 fl^ 
ft#*£*i5 0 *t'-ALft S2 f 0 uyX5 0 0<DfF 

30 [0 0 2 7] I2f 0 uyX5 0 0tf)ffl*fB5 2 0 2P><b 
HftSixSJS f 0 0 0OA&W6 1 OtaM^ 

ft, ffi»®6 2 oa*e>ffi»$ix3o ^<&B& *tr-^L 
f4^^H***AJwiR*SHT*ix-eti^***** 1 
0 0 0 AMI 0 0 0D»jStSi*K7^2 0A7I> 
120 D±lc£«£ L-ClR***tfc*«-C**«*flI^ 

[0 0 2 8] Sfc, **i*^1 0 0 0AMlOO 

odic*5v^-c, B2 f 0 u^x5 0 ozmm-tzytt*- 

40 a l <n 5 *>BfcJB*fc*£ Ue^*aO6H0># tr- a l 
fl ^7-8 1 OiCioTg^tir^S 201:^^ 

i:T% «3tK7A2 OA75S2 0Dl^*H-5±*aE*|pI 

[0 0 2 9] ±|B«^{c: < tti«s **^^** 1000 
AMlOOODI^t, ^])=f^^y^S2 0\ZX 
oT«ffi]^$nfc3fet-ALH II f 0 l/yX4 0 
0(7)AI^®4 1 0(C^^^tLfctE]K L U'>X1gjg4 1 2{Z 
50 ioT f 0 u>-X#|cJ:6±*3lE*|plOfe*feiRSI^ 
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IE£ft5o Lfc*ot, 1 0 

0 0 ODESSA 1 0 0©**#U— 3 s 1 1 OOfiTCK 

v vX#fc £ £ ±££#lRl<&te*feiK*& 5 *tjE $ ft* fc 

K7A2 0 A7!;^ 2 0 D fc*3l *T£«#rt<0|Mtt , ft 

E««fcWlfSh6W»fcft1^h*«Jtei-6ri:*s»± 10 
£ft5 0 

[0 0 3 0] £fc, #JB 1 (Z) jBfc^?KffiT*tt, life 
i/yX4 o 0(7)A*fffi4 l 0\zmVr^^WkA 12% 

ft 6 totiii < «*.ffflkoli0rfcWt* w fc fcWIB-e 

f 0 l/yX4 0 0OtBM®4 2 0. S2f e uyX5 0 

ooxstffis i osfceatftffis 20, I3f e uyx 

6 0 CKDAttmS 1 0 4fc}lWt®6 2 O^Wft^lffl 
0ffcR»t6^t* s -C#6. 4*s, HlJf^>X#|ig^ER 2b 
£ft£@J?r{:£, f 0 uvX»K:J:a£***fi<0fWsfi 

-3 2 0^^{i^^^tl57tt o -i^LO7feK±T^y 
iy; 7-3 201^*} 5EV^«0f!6 s »* bV>^ |;i4 
S„ t4bt>, f 0 i^X«M^J:££*2E#fl<DfiS*fe 
umnffijEZft b ±XteltFr ^ ^XflttgasfiR £ ft Sffig 
iutJftuWtt, Hi f 0 yyX4oooAW 

4 10, ft#ffi4 2 0, 12 f 0 uyX5 0 0COAW® 30 

510, au**ffi5 20, ^3 f e yyX6 0 OOAWffi 

6 1 o, tiftme 2o<Dmtttt>o m^&^zm 

2(0^1«ili^tJ:7^ taJSr^XflBg^ ±x£ 
LfcM 175^*3 f a uyx^oisi3t5:H 

[0 0 3 1] HI 5 \**.W%V>W, 2 ©SW©**©*** 

*3£lii::*5»t52Ky y-U<nm$L$:^WL*m, 

m 6 2 ©stis^*iB<o**3ft*»iifci3it83ifiaai 

ffl#£^1iax-fc!K HI 6 (A) HjEBBL SI 6 (B) 

110 0 OBtfctel 0 0 0D\^m^T6^V 7 
-»ds^SftXv^is, ffiw***^Ri 0 0 OA, l 
0 0 0C£ol^Xfcl^#ttWJ#i:4oXV^, Cc7)|f§2 

y-; 7-SR3 o o Adtfy =fy* 7-32 o<z>JSffl*sj; 

tf±*fcB 5*^-3 3 0asRttfcftX^5£X*fc5 o 
^-3 3 0ii, RS^±i3 3 2 h ±g<BJHi»3B 
^6>T*fc»«SSft*:HttttO«*3 3 4 fc, «S3 3 
4<OT»«d*6^*ic3iiiaSftfcP3aitR«©T*3 3 6 
£&flt;iXl^o LX, T^3 3 6M©W^ 50 
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v ? V^4C0±®4 AtC®*$ftTV^o ^tl^±l3 3 
2, iS0M3 3 4 irtfy =*V*7-3 2 0 h<omz&WM 
#RttS>ft-CV^ 0 
[0 0 3 2] 4*5, *^-3 3 0^li^^^T' 

fe5 0 i-4kt>, #y =?v? 7-3 2 o^iasiHite-ts 
r * tw# t y =* ^ ^ 7 - 3 

2 o^iESt-gita**!,. ^I^^y^;7-3 

2 0 (DRftm 3 2 2 left* LXStffi 3 2 2 (OJEHtttR 
4*&#tf**5*ft#*>So *CX\ 7J/<-3 3 Olcjzo 
X#y =*v^ 7-3 2 oroj«H*5J:tf±*tr«5ci 
X\ #y=*>'$7-3 2 0©K*laMEfcJ;5«*ffi« 

[0 0 3 3] 3 3 0 3 3 4WHs ftilSB 

i o 0(7?^*fru— if i 2 o tfgi f 0 yyX4 o o<d 

Aft® 4 1 OicBtf«0flCHffiOa3 3 4<^J?§*rPll-S 
iiSftfeBHP^e>46««3 3 4A^Jgfifc*ftTV>S. 
^tt, TfeilSlfRl 0 0(D^##:u— if 1 2 0^e>«SP3 

3 4A$riiigLT3fet*-^L^^y =f^^^-3 2 01c 

Ai*£ft, z<Dtfv 3^7-3 2 ot?flirRi3fe*Sftfc 
3ttf— ALJ&SJS8B3 3 4A£iiiibxgli f 6 yyX4 
0 0<7}A&f®4 l 0lc£5J:5fc«/$£ftX^6o 
[0 0 3 4] ±1EJgSB3 3 4 A tat, *^-^L©ii» 
STRTSei: Lfc*SiaSI5tJ"3 4 0^ft*Sft-CV^5o (36 
l^£ftxi^ £51-* 3teSifiS*t3 4 ott, #y=rv 

* 7-3 2 0KKtf3ll®3 4 2 »l®3 4 2iw» 

1511-5*1 f 0 yyX4 o ocoA*f®4 1 o\z.mbfS2 
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SPECIFICATION 
[TITLE OF THE INVENTION] Scanning Optical Device 
[ABSTRACT] 

[Theme] To provide a scanning optical device, with which, for 
a light beam of a light source of each scanning optical system, 
the positional deviation of the light beam in the main scan 
direction that is due to wavelength fluctuation of the light 
beam is prevented. 

[Solution Means] A first f8 lens 400 makes up an f6 lens group 
along with second and third f8 lenses 500 and 600, and this 
f8 lens group converges a light beam B, which is scanned in 
the main scan direction by a polygon mirror 320, onto a 
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photoconductor drum 20A. The incidence surface 410 of first 
f6 lens 400 is a diffraction lens surface, and a 
Fresnel-lens-like diffraction lens structure 412, which 
provides the action of correcting the chromatic aberration of 
magnification due to refractive lens parts, is arranged on a 
rotationally-symmetric, aspherical surface that serves as a 
base curve. Diffraction lens structure 412 provides the action 
of correcting the chromatic aberration of magnification in the 
main scan direction due to the f9 lens group. 

[WHAT IS CLAIMED IS:] 

[Claim 1] A scanning optical device comprising a plurality of 
scanning optical systems, each comprising in turn: 
a light source, emitting a light beam; 

a polygon mirror, deflecting and scanning said light beam that 
is guided from said light source; and 

an f9 lens group, in turn comprising a plurality of f9 lenses 
that converge said light beam that has been deflected and scanned 
by said polygon mirror onto an illuminated object; wherein 
with each of said scanning optical systems, at least one of 
said f0 lenses is provided with a diffraction lens structure. 
[Claim 2] The scanning optical device according to Claim 1, 
wherein said f6 lens group comprises first, second, and third 
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f8 lenses, said first, second, and third f9 lenses are arranged 
to transmit said light beam in said order, said first f9 lens 
is said f6 lens provided with said diffraction lens structure, 
and said diffraction lens structure is provided on the incidence 
surface or exit surface of said first f0 lens. 
[Claim 3] The scanning optical device according to Claim 2, 
wherein said first fG lens is arranged to mainly perform 
converging of said light beam in a subscan direction that is 
orthogonal to the main scan direction. 

[Claim 4] The scanning optical device according to Claim 1, 
wherein said f8 lens group comprises first, second, and third 
f9 lenses, said first, second, and third f6 lenses are arranged 
to transmit said light beam in said order, said second f8 lens 
is said f8 lens provided with said diffraction lens structure, 
and said diffraction lens structure is provided on the incidence 
surface or exit surface of said second f8 lens. 

[Claim 5] The scanning optical device according to Claim 4, 
wherein said second f8 lens is arranged to perform only the 
converging of the light beam in the main scan direction. 

[Claim 6] The scanning optical device according to Claim 1, 
wherein said f8 lens group comprises first, second, and third 

f8 lenses, said first, second, and third f8 lenses are arranged 

to transmit said light beam in said order, said third f8 lens 
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is said f6 lens provided with said diffraction lens structure, 
and said diffraction lens structure is provided on the incidence 
surface or exit surface of said third f6 lens. 
[Claim 7] The scanning optical device according to Claim 6, 
wherein said third f6 lens is arranged to mainly perform 
converging of the light beam in a subscan direction that is 
orthogonal to said main scan direction. 

[Claim 8] The scanning optical device according to Claim 1, 
wherein said f8 lens provided with said diffraction lens 
structure is a molded lens, with which a lens and a diffraction 
lens structure are formed integrally by the use of a mold. 
[Claim 9] A scanning optical device comprising a plurality of 
scanning optical systems, each comprising in turn: 
a light source, emitting a light beam; 

a polygon mirror, deflecting and scanning said light beam that 
is guided from said light source; 

an f6 lens group, in turn comprising a plurality of f8 lenses 
that converge said light beam that has been deflected and scanned 
by said polygon mirror onto an illuminated object; and 
a cover, covering the periphery and upper part of said polygon 
mirror and having a light transmitting member, which allows 
passage of the light beam, mounted at a location from which 
said light beam that has been deflected and scanned by said 
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polygon mirror is emitted; wherein 

said light transmitting member is provided with a diffraction 
lens structure. 

[Claim 10] The scanning optical device as set forth in any of 
Claims 1 through 9, wherein four of said scanning optical systems 
are provided in correspondence to yellow, magenta, cyan, and 
black, said illuminated objects are photo conduct or drums 
provided in correspondence to said yellow, magenta, cyan, and 
black, and the main scan direction of said light beam is the 
length direction of each of said photoconductor drums. 

[DETAILED DESCRIPTION OF THE INVENTION] 

[0001] 

[Field of the Invention] This invention concerns a scanning 
optical device equipped with a plurality of scanning optical 
systems, each of which scans a light beam on a photoconductor 
drum or other illuminated object. 
[0002] 

[Prior Arts] A scanning optical device, which is applied to 
a monochromatic laser printer, etc., is equipped with a 
semiconductor laser that is made to emit light by means of a 
pixel signal, and the laser beam (referred to hereinafter as 
"light beam") that is output from this semiconductor laser is 
converted into parallel light by a collimator lens and then 
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scanned and deflected in a horizontal direction by a polygon 
mirror, and this light beam is then refracted, converged, and 
made incident on the surface of the photoconductor drum by means 
of an f8 lens to expose the photoconductor drum surface in 
accordance with the strength of the pixel signal. After then 
developing this exposed image using a toner, the toner image 
is transferred and fixed onto a recording paper to thereby print 
and fix the image information onto the recording paper. 
[0003] Also, as an optical scanning device that is applied to 
a color printer or color copier, etc., which prints a color 
image by transfer of toner images corresponding to the respective 
colors of yellow, magenta, cyan, and black onto a recording 
paper, there is an arrangement with which an independent scanning 
optical system is used according to each color. Each of the 
scanning optical systems of such a scanning optical device 
comprises a light source, a polygon mirror, an f8 lens group, 
comprising in turn a plurality of f6 lenses, and is arranged 
to illuminate a light beam onto a photoconductor drum for 
exposure. The respective processes of exposure, development, 
and transfer are performed, and by performing the fixing of 
the four colors simultaneously by a fixing device in the last 
step, a color image is printed and fixed onto a recording paper. 
[0004] 
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[Problem to be Solved by the Invention] The above-described 
scanning optical device, with which a scanning optical system 
is provided independently for each color, has the following 
problem. That is, the semiconductor laser, which makes up the 
light source, is equipped with a light emitting body that emits 
a light beam when driven . When this light emitting body is driven 
to emit a light beam, it generates heat at the same time, and 
this light emitting body has the characteristic that the 
wavelength of the emitted light beam increases as the temperature 
of the light emitting body itself rises and the wavelength of 
the emitted light beam decreases as the temperature of the light 
emitting body itself drops. Thus when the semiconductor lasers 
of the respective scanning optical systems are driven for 
different durations at different timings, temperature 
differences arise among the light emitting bodies of the 
respective semiconductor lasers, and the light beams that are 
emitted from the respective semiconductor lasers come to differ 
from each other in wavelength. Meanwhile, though the f8 lens 
group of each scanning optical system is arranged to exhibit 
the same optical characteristics for light beams of the same 
wavelength, when the wavelengths of light beams vary, the optical 
characteristics, that is, the scanning magnifications in the 
main scan direction vary. Thus when light beams that differ 
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in wavelength are made incident on the f9 lens groups of the 
respective scanning optical systems, positional deviations in 
the scanning direction occur among the light beams that are 
emitted from the f6 lens groups of the respective scanning 
optical systems and made to scan the photoconductor drums, and 
this gives rise to color drift in the image that is printed 
on the recording paper. The present invention has been made 
in view of these circumstances, and an object of this invention 
is to provide a scanning optical device, with which the 
positional deviations of the light beams in the main scan 
direction that are due to wavelength fluctuation of the light 
beams of the light sources of the respective scanning optical 
systems are prevented. 
[0005] 

[Means for Solving Problems] This invention provides in a 
scanning optical device comprising a plurality of scanning 
optical systems, each comprising in turn: a light source, 
emitting a light beam; a polygonmirror, deflecting and scanning 
the abovementioned light beam that is guided from the 
abovementioned light source; and an f6 lens group, in turn 
comprising a plurality of f6 lenses that converge the 
abovementioned light beam that has been deflected and scanned 
by the abovementioned polygonmirror onto an illuminated obj ect ; 
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a scanning optical device characterized in that with each of 
the abovementioned scanning optical systems, at least one of 
the abovementioned f0 lenses is provided with a diffraction 
lens structure. Thus even if wavelength fluctuations occur in 
the light beams emitted from the light sources of the respective 
scanning optical systems and the light beams come to differ 
mutually in wavelength, the chromatic aberrations of 
magnification in the main scan direction due to the f9 lens 
groups are corrected by the passage of the light beams, which 
have been deflected and scanned by the polygon mirrors, through 
the diffraction lens structures. Variations of the scanning 
magnification in the main scan direction of the light beams 
of the respective scanning optical systems are thus restrained, 
thereby preventing the occurrence of positional deviations in 
the main scan direction of the respective light beams among 
the respective illuminated objects. 

[0006] This invention also provides in a scanning optical device 
comprising a plurality of scanning optical systems, each 
comprising in turn: a light source, emitting a light beam; a 
polygon mirror, deflecting and scanning the abovementioned 
light beam that is guided from the abovementioned light source; 
an f6 lens group, in turn comprising a plurality of f9 lenses 
that converge the abovementioned light beam that has been 
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deflected and scanned by the abovementioned polygon mirror onto 
an illuminated object; and a cover, covering the periphery and 
upper part of the abovementioned polygon mirror and having a 
light transmitting member, which allows passage of the light 
beam, mounted at a location from which the abovementioned light 
beam that has been deflected and scanned by the abovementioned 
polygon mirror is emitted; a scanning optical device 
characterized in that the abovementioned light transmitting 
member is provided with a diffraction lens structure. Thus even 
if wavelength fluctuations occur in the light beams emitted 
from the light sources of the respective scanning optical systems 
and the light beams come to differ mutually in wavelength, the 
chromatic aberrations of magnification in the main scan 
direction due to the f9 lens groups are corrected by the passage 
of the light beams, which have been deflected and scanned by 
the polygon mirrors, through the diffraction lens structures. 
Variations of the scanning magnification in the main scan 
direction of the light beams of the respective scanning optical 
systems are thus restrained, thereby preventing the occurrence 
of positional deviations in the main scan direction of the 
respective light beams among the respective illuminated 
objects . 
[0007] 
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[Preferred Embodiments of the Invention] 

Embodiments of this invention shall now be described with 
reference to the drawings. Cases in which a scanning optical 
device is applied to a color printer shall be described with 
the embodiments. Fig. 1 is a sectional view, showing the 
condition of a scanning optical device of a first embodiment 
of this invention as viewed from the front, Fig. 2 is a plan 
view, as viewed from the section along line A-A of Fig . 1, Fig. 
3 is a plan view, as viewed from the section along line B-B 
of Fig. 1, and Fig. 4 shows diagrams showing a first f0 lens, 
with Fig. 4 (A) being a front view, Fig. 4 (B) being a plan view, 
and Fig. 4(C) being a side view. 

[0008] First, the general arrangement of the scanning optical 
device shall be described. Scanning optical device 10 is equipped 
with a case 1, a housing 2, which extends in the horizontal 
direction inside case 1, four scanning optical systems 1000A 
to 1000D, disposed at an upper part of housing 2, and four 
photoconductor drums 2 0A, 20B, 20C, and20D (each corresponding 
to the illuminated object in the Claims) , disposed at an interval 
from the lower face of housing 2. The four photoconductor drums 
20A, 20B, 20C, and 20D are disposed in a rotatable manner with 
their axial lines parallel and being spaced with respect to 
each other in the horizontal direction. In Fig. 1, the four 
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photoconductor drums 20A, 20B, 20C, and 20D are disposed in 
that order from the right to left side of the paper in a mutually 
spaced manner in the horizontal direction and are disposed 
rotatably with the respective axial lines being parallel. The 
respective photoconductor drums 20A, 20B, 20C, and 20D are 
provided in correspondence to mutually different colors (yellow, 
magenta, cyan, and black) that are necessary for forming color 
images and are arranged to transfer toners of yellow, magenta, 
cyan, and black onto recording paper. 

[0009] The general arrangement of a scanning optical system 
shall now be described. Since the respective scanning optical 
systems 1000A to 1000D are the same in arrangement, the 
arrangement of a single scanning optical system 1000A shall 
be described as a representative. Scanning optical system 1000A 
comprises a light source unit 100, a cylinder lens 200, a polygon 
mirror unit 300, a first f9 lens 400, a second f9 lens 500, 
third f8 lens 600, a mirror 700, a horizontal synchronization 
detection unit 800, etc. First f9 lens 400, second f6 lens 500, 
and third f9 lens 600 correspond to being the f9 lens group 
of the Claims. 

[0010] The general operations of scanning optical device 1000A 
shall now be described. That is, a light beam L that has passed 
through cylinder lens 230 from light source unit 100 is scanned 
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inthemainscandirectionbypolygonmirror unit 300. The scanned 
light beam L is converged onto and scanned in the main scan 
direction across photoconductor drum 20A via first f8 lens 400, 
second f8 lens 500, mirror 700, and third f6 lens 600. The light 
beam L that is scanned by polygon mirror unit 300 is guided 
to a light receiving sensor 820 of horizontal synchronization 
detection unit 800, and based on the light receiving signal 
of this light receiving sensor 820, the timing concerning the 
position of the start of writing in the main scan direction 
is synchronized. The main scan direction of light beam L lies 
along the length direction of photoconductor drum 2 OA, and the 
scan direction that is orthogonal to this main scan direction 
is the subscan direction. For scanning optical systems 1000B 
to 1000D, the operations are the same as those described above 
with the exception that the objects that are scanned are 
photoconductor drums 2 0B to 20D. 

[0011] The arrangements of the respective parts of scanning 
optical system 1000A shall now be described in detail. Light 
source unit 100 is equipped with a semiconductor laser 110, 
which emits light beam L, collimator lens 120, for making the 
light beam emitted from this semiconductor laser 110 a parallel 
beam, and an unillustrated semiconductor laser driving circuit 
for driving each semiconductor laser. 
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[0012] Cylinder lens 200 is held by an unillustrated mounting 
member provided on the upper face 2A of housing 2 and is arranged 
so that light beam L, which has been emitted from and made into 
a parallel light by light source unit 100, will be incident 
thereon and so as to emit light beam L to polygon mirror unit 
300 upon converging it not in the horizontal direction (main 
scan direction) but only in the vertical direction (subscan 
direction) . The position of the focal point of cylinder lens 
200, that is, the position, at which light beam L is converged 
the most and becomes a line image that extends in the horizontal 
direction, is set to be the position of a reflecting surface 
322 of polygon mirror 320 to be described below. 
[0013] Polygon mirror unit 300 has a motor unit 310, which is 
mounted to upper face 2A of housing 2, and a polygon mirror 
320, which is mounted to a rotating shaft 312 that is directed 
in the vertical direction of motor unit 310. Polygon mirror 
320 is arranged with eight reflecting surfaces 322 that form 
a regular octagon in plan view, and each reflecting surface 
322 is orthogonal to the horizontal plane. Light beam L, which 
has been emitted from cylinder lens 200, is made incident on 
each reflecting surface 322. In Fig. 1, motor unit 310 is arranged 
to undergo high speed rotation in the clockwise rotation 
direction at uniform speed in accordance with a drive signal 
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input from an unillustrated motor control circuit, and light 
beam L is thereby scanned in the main scan direction that is 
directed from above the paper surface to below the paper surface . 
[0014] First f6 lens 400 makes up an f0 lens group along with 
second and third f6 lenses 500 and 600 to be described later, 
and this f9 lens group provides the action of converging light 
beam L, which is scanned in the main scan direction by polygon 
mirror 320, onto photoconductor drum 20A. First f8 lens 400 
is arranged so that light beam L, which has been scanned by 
polygon mirror 320, will be incident thereon and is mounted 
by an unillustrated holding member onto upper face 2A of housing 
2. First f9 lens 400 has an incidence surface 410, onto which 
light beam L of semiconductor laser 110 is made incident, and 
an exit surface 420, from which each light beam L that has been 
made incident on incidence surface 410 exits. First f9 lens 
400 provides the action of converging light beam L mainly in 
the vertical direction (subscan direction) and also provides 
the action of converging light beam L in the horizontal direction 
(main scan direction) . Here, first f9 lens 400 is arranged so 
that its action of converging light beam L in the horizontal 
direction is weaker than its action of converging light beam 
L in the vertical direction. 

[0015] As shown in Fig. 4, the incidence surface 410, that is, 
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the lens surface at the polygon mirror 320 side of the 
abovementioned first f8 lens 400 is a diffraction lens surface 
with which a Fresnel-lens-like diffraction lens structure 412, 
which provides the action of correcting for the chromatic 
aberration of magnification due to refractive lens parts, is 
arranged on a rotationally-symmetric, aspherical surface that 
serves as a base curve . That is, this diffraction lens structure 
412 provides the action of correcting the chromatic aberration 
of magnification due to the f6 lens group comprising first f8 
lens 400, second f0 lens 500, and third f8 lens 600. First f6 
lens 400 is arranged, for example, from a molded lens, with 
which the abovementioned diffraction lens structure 412 is 
formed integral to the lens by the use of a mold. 
[0016] Second f9 lens 500 has an incidence surface 510, onto 
which the light beam L that has been emitted from first f6 lens 
400 is made incident, and an exit surface 520, from which the 
light beam L that has been made incident on incidence surface 
510 exits, and is mounted by an unillustrated holding member 
onto upper face 2A of housing 2. Second f9 lens 500 provides 
the action of converging light beam L only in the horizontal 
direction (main scan direction) and not converging light beam 
L in the vertical direction (subscan direction) . 
[0017] Mirror 700 extends along the main scan direction of light 
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beam L so as to guide light beam L, which has been emitted from 
second f8 lens 500, to third f9 lens 600 and is mounted by an 
unillustrated holding member onto upper face 2A of housing 2. 
[0018] At a location of housing 2 that faces the upper part 
of photoconductor drum 20A is formed an indented part 21 that 
protrudes downward and along the axial line of photoconductor 
drum 20A. An unillustrated opening, which extends parallel to 
the axial line of photoconductor drum 2 OA, that is, along the 
main scan direction of light beam L, is opened at a bottom part 
22 of indented part 21. An unillustrated holding member is 
mounted to an upper peripheral edge part of this opening and 
third f0 lens 600 is held by this holding member. Third f8 lens 
600 thus extends along the main scan direction of light beam 
L at a location corresponding to light beam L. Third f6 lens 
600 has an incidence surface 610, onto which light beam L is 
made incident, and an exit surface 620, from which light beams 
L, which have been made incident on incidence surface 610, exit. 
[0019] Light beamL is mainly converged in the subscan direction 
by the actions of first and third f6 lenses 400 and 600 and 
light beam L is converged in the main scan direction by the 
action of second f6 lens 500. Thus light beam L, which is made 
a line image that extends in the horizontal direction at the 
position of reflecting surface 322 of polygon mirror 320 and 
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is def lectedand scannedby reflecting surface 322, is thereafter 
converged in both the main scan direction and subscan direction 
and made into a point image at a position on the surface of 
photoconductor drum 20Aby the actions of the above-described 
first to third f9 lenses 400, 500, and 600. 
[0020] Horizontal synchronization detection unit 800 is 
arranged with a mirror 810, light receiving sensor 820, an 
unillustrated, single control circuit, etc. Mirror 810 is 
disposed at a predetermined proximal position located in the 
main beam scan direction of the photoconductor drum but away 
from the scan range that contributes to image formation, and 
is mounted by a mounting member 812 to upper face 2A of housing 
2 so that a single light beam L, among four light beams L that 
have reached the abovementioned position, will be incident 
thereon and so as to reflect this light beam L to light receiving 
sensor 820. Light receiving sensor 820 is mounted by an 
unillustrated mounting member to upper face 2A of housing 2 
so that a light beam L, which, of the light beam L that is 
transmitted through second f6 lens 500, is guided by mirror 
810 and is of a scan range that does not contribute to image 
formation, will be incident thereon. 

[0021] The unillustrated control circuit controls the drive 
signals of semiconductor lasers 110 of light source units 100 
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of the respective scanning optical systems 1000A to 1000D based 
on the light receiving signals input from the light receiving 
sensors 820 of the respective scanning optical systems 1000A 
to 1000D to achieve synchronization in regard to the positions 
of start of writing in the main scan direction of light beams 
L with respect to the respective photoconductor drums 20A to 
20D. The control of the drive signals of the semiconductor lasers 
110 by the abovementioned control circuit is achieved by the 
abovementioned control circuit controlling the semiconductor 
laser driving circuits of the respective semiconductor lasers 
110. 

[0022] Also, as shown in Fig. 1 and Fig. 2, scanning optical 
systems 1000A and 1000C are disposed in a spaced manner in the 
horizontal direction on upper face 2A of housing 2 and are 
arranged to converge and scan light beams L onto and across 
photoconductor drums 20A and 20C, respectively. As shown in 
Fig. 1 and Fig. 3, scanning optical systems 1000B and 1000D 
are disposed in a spaced manner in the horizontal direction 
on an upper face 4A of another housing 4, which extends in the 
horizontal direction above housing 2, and are arranged to 
converge and scan light beams L onto and across photoconductor 
drums 20B and 20D, respectively. 

[0023] Also, in Fig. 2, the direction of rotation of polygon 
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mirrors 320 of scanning optical systems 1000A and 1000C is the 
clockwise direction, and in Fig. 3, the direction of rotation 
of polygon mirrors 320 of scanning optical systems 1000B and 
1000D is the counterclockwise direction. 

[0024] Scanning optical system 1000A is arranged as has been 
described in detail above , and the other scanning optical systems 
1000B to 1000D are also arranged in the same manner as the 
above-described scanning optical system 1000A. 
[0025] The actions and effects of scanning optical device 10, 
with the above-described arrangement, shall now be described. 
The light beam L, emitted from semiconductor laser 110 of light 
emitting unit 100 of each of scanning optical systems 1000A 
to 1000D, is made incident on cylinder lens 230 along the optical 
path that extends in the horizontal direction, is converged 
in only the subscan direction (vertical direction) , and then 
reaches the respective reflecting surfaces 322 of polygonmirror 
320, which is rotated at high speed by motor unit 310. 
[0026] The light beam L, which is deflected and scanned by the 
respective reflecting surfaces 322 due to the' high-speed 
rotation of polygon mirror 320 of each of scanning optical 
systems 1000A to 1000D, is made incident on diffraction lens 
structure 412, arranged on incident surface 410 of first f8 
lens 400, and exits from exit surface 420. In Figs. 1 through 
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3, the respective light beams L of scanning optical systems 
1000A through 1000D are provided with symbols LA through LD 
in order to distinguish the respective light beams. The light 
beam L that is made incident on diffraction lens structure 412 
of f6 lens 400 of each of scanning optical systems 1000A through 
1000D is corrected in the chromatic aberration of magnification 
in the main scan direction due to the f8 lens group by the action 
of the above-described diffraction lens structure 412, is 
converged mainly in the vertical direction (subscan direction) 
by the action of first f 0 lens 400 , then made incident on incidence 
surface 510 of second f9 lens 500, and exits from exit surface 
520. By the action of second f6 lens 500, each light beam L 
exits upon being converged in only the horizontal direction 
(main scan direction) . 

[0027] The light beam L that has been emitted from exit surface 
520 of second f9 lens 500 is bent downwards by mirror 700, then 
made incident on incidence surface 610 of third f0 lens 600, 
and exits from exit surface 620. In this process, light beam 
L is converged mainly in the subscan direction and is scanned 
in the main scan direction in a condition where it is converged 
as a point image on the corresponding photoconductor drum among 
photoconductor drums 20A through 20D of the respective scanning 
optical systems 1000A through 1000D. 
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[0028] Also, with each of scanning optical systems 1000A through 
1000D, a light beam L, which of the light beam L that passes 
through second f6 lens 500, is of a scan range that does not 
contribute to image formation, is guided by mirror 810 to light 
receiving sensor 820, and by the control circuit controlling 
the drive signal of semiconductor laser 110 based on the light 
receiving signal output from light receiving sensor 820, 
synchronization in the horizontal direction of the position 
of the start of writing in the main scan direction on each of 
photoconductor drums 2 OA through 2 0D is achieved. 
[0029] With the above-described arrangement, in each of scanning 
optical systems 1000A through 1000D, the light beam L that is 
deflected and scanned by polygon mirror 320 is corrected in 
the chromatic aberration of magnification in the main scan 
direction due to the f9 lens group by the diffraction lens 
structure 412 provided on incidence surface 410 of first f0 
lens 400. Thus even if wavelength fluctuation occurs among the 
semiconductor lasers 110 of light source units 100 of the 
respective scanning optical systems 1000A through 1000D and 
the wavelengths become different in value, since the chromatic 
aberrations of magnification in the main scan direction due 
to the f6 lens groups are corrected, variations of the scanning 
magnification in the main scan direction are restrained and 
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positional deviations in the main scan direction at the 
respective photoconductor drums 2 OA through 20D are prevented. 
Since positional deviations in the main scan direction do not 
occur among the light beams L that are scanned across the 
respective photoconductor drums as in the prior art, a color 
drift is prevented from occurring in the image that is printed 
onto recording paper by the respective photoconductor drums. 
[0030] Also, with this first embodiment, though diffraction 
lens structure 412 was provided on the incidence surface 410 
of first f6 lens 400, the location at which the diffraction 
lens structure is provided is not limited thereto, and for 
example, the diffraction lens structure may be provided at the 
following locations instead. That is, the diffraction lens 
structure may be provided at one location among exit surface 
420 of first f9 lens 400, incidence surface 510 and exit surface 
520 of second f0 lens 500, and incidence surface 610 and exit 
surface 620 of third f0 lens 600. In order to perform effective 
correction of the chromatic aberration of magnification in the 
main scan direction due to the f9 lens group, the location at 
which the diffraction lens structure is provided is preferably 
a location prior to the converging of light beam L in the main 
scan direction. It is thus preferable that the location at which 
the diffraction lens structure is provided be a location that 
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lies along the optical path of the deflected and scanned light 
beam L from polygon mirror 320 onwards and is positioned as 
close to polygon mirror 320 as possible. Thus in regard to the 
correction of the chromatic aberration of magnification in the 
main scan direction due to the f0 lens group, the order of 
preference of the position at which the diffraction lens 
structure is disposed is as follows: incidence surface 410 and 
exit surface 420 of first f8 lens 400, incidence surface 510 
and exit surface 520 of second f0 lens 500, and incidence surface 
610 and exit surface 610 of third f8 lens 600. Also, as shall 
be described with a second embodiment below, the diffraction 
lens structure may be provided at a location besides any of 
the first to third f8 lenses. 

[0031] Fig. 5 is an explanatory diagram, showing the arrangement 
of a polygon mirror unit of a scanning optical device of a second 
embodiment of this invention, and Fig. 6 shows a light 
transmitting member in the scanning optical device of the second 
embodiment, with Fig. 6(A) being a front view and Fig. 6(B) 
being a side view. Though with the example shown in Fig. 5, 
the polygonmirror unit corresponding to scanning optical system 
1000B or 1000D of Fig. 1 is shown, the other scanning optical 
systems 1000A and 1000C are also the same in arrangement. This 
second embodiment differs from the first embodiment in that 
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polygon mirror unit 300A is provided with a cover 330 that covers 
the periphery and upper part of polygon mirror 320. Cover 330 
is equipped with a disk-like upper wall 332, a cylindrical side 
wall 334 , which is connected downwards from the peripheral edge 
part of the upper wall, and a disk-like lower wall 336, which 
extends outwards from the lower edge part of side wall 334. 
The lower surface of lower wall 336 is mounted to upper face 
4A of housing 4. Intervals are provided among upper wall 332, 
side wall 334, and polygon mirror 320. 

[0032] The actions of cover 330 are as follows. That is, due 
to the generation of noise and air flow by high-speed rotation 
of polygon mirror 320, dust may become drawn into the vicinity 
of polygon mirror 320 and this dust may become attached to 
reflecting surfaces 322 of polygonmirror 320 andprevent normal 
reflection by reflecting surfaces 322. The drawing in of dust 
by the noise and air flow due to high-speed rotation of polygon 
mirror 32 0 is thus prevented by covering the periphery and upper 
part of polygon mirror 320 with cover 330. 

[0033] At a location of side wall 334 of cover 330 that faces 
semiconductor 12 0 of light source unit 100 and incidence surface 
410 of first f0 lens 400 is formed a window part 334A, comprising 
an opening that is made through the thickness direction of side 
wall 334. Light beam L from semiconductor laser 120 of light 
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source unit 100 passes through window part 334A and is made 
incident on polygon mirror 320, and the light beam L that has 
been deflected and scanned by polygon mirror 320 passes through 
window part 334A and is lead to incidence surface 410 of first 
f0 lens 400. 

[0034] A light transmitting member 340, which enables passage 
of light beam L, is mounted to the abovementioned window part 
334A. As shown in Fig. 6, light transmitting member 340 has 
a first surface 342, which faces polygonmirror 320, and a second 
surface 344, which opposes first surface 342 and faces incidence 
surface 410 of first f9 lens 400. A diffraction lens structure 
342A is arranged on first surface 342 of the abovementioned 
light transmitting member 340. Meanwhile, a diffraction lens 
structure is not provided in any of the first to third f8 lenses . 
[0035] Thus even in this second embodiment, correction of the 
chromatic aberration of magnificat ion in the main scan direction 
due to the f9 lens group is realized by the action of diffraction 
lens structure 342A, arranged on light transmitting member 340, 
thereby providing the same actions and effects as the first 
embodiment. Also, since in the second embodiment, the 
diffraction lens structure is arranged at a location that is 
even closer to polygon mirror 32 0 than the incidence surface 
410 of first f8 lens 400, effective correction of the chromatic 
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aberration of magnification in the main scan direction due to 
the fG lens -group can be performed. Needless to say, the 
diffraction lens structure may be arranged on second surface 
344 of the above-described light transmitting member 340 instead 
as well. 

[0036] Though with the first and second embodiments described 
above, semiconductor lasers 110 of light source units 100 of 
four scanning optical systems 1000A to 1000D were made to 
correspond to four colors (yellow, magenta, cyan, and black) 
and the light beams L emitted from the respective semiconductor 
lasers 110 were arranged to be illuminated onto photoconductor 
drums 20A to 20D, provided in correspondence to the 
abovementioned four colors, this invention is not limited to 
an arrangement where there are four scanning optical systems 
and may obviously be applied for example to an arrangement with 
three scanning optical systems. Also, with the first and second 
embodiments described above, each fG lens group was arranged 
from the three fG lenses of the first to third fG lenses, the 
first fG lens was made to mainly perform convergence in the 
subscan direction, the second fG lens was made to perform 
convergence in only the main scan direction, and the third fG 
lens was made to perform convergence in only the subscan 
direction. However, the arrangement of the fG lens group of 
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this invention is not limited to the above. For example, the 
directions of light beam convergence by the first, second, and 
third f9 lenses are not limited to the combination given as 
an example in the above-described embodiments. For example, 
the second and third f9 lenses may be arranged to perform 
convergence in both the main scan direction and the subscan 
direction. Also, the f8 lens arrangement that makes up the f8 
lens group is not limited to a three-lens arrangement. 
[0037] 

[Effects of the Invention] As is clear from the above description, 
this invention provides in a scanning optical device comprising 
a plurality of scanning optical systems, each comprising in 
turn: a light source; a polygon mirror; and an f8 lens group, 
in turn comprising a plurality of f8 lenses that converge the 
light beam that has been deflected and scanned by the polygon 
mirror onto an illuminated object; an arrangement wherein, with 
each of the abovementioned scanning optical systems, at least 
one of the abovementioned f8 lenses is provided with a 
diffraction lens structure. Thus even if wavelength 
fluctuations occur in the light beams emitted from the light 
sources of the respective scanning optical systems and the light 
beams come to differ mutually in wavelength, the chromatic 
aberrations of magnification in the main scan direction due 
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to the f0 lens groups are corrected by the passage of the light 
beams, which have been deflected and scanned by the polygon 
mirrors, through the diffraction lens structures. Variations 
of the scanning magnification in the main scan direction of 
the light beams of the respective scanning optical systems are 
thus restrained, thereby preventing the occurrence of 
positional deviations in the main scan direction of the 
respective light beams among the respective illuminated 
objects . 

[0038] This invention also provides in a scanning optical device 
comprising a plurality of scanning optical systems, each 
comprising in turn: a light source; a polygon mirror; an f8 
lens group, in turn comprising a plurality of f9 lenses that 
converge the light beam that has been deflected and scanned 
by the abovementionedpolygonmirror onto an illuminated object; 
and a cover, covering the periphery and upper part of the polygon 
mirror and having a light transmitting member, which allows 
passage of the light beam, mounted at a location through which 
the light beam that has been deflected and scanned by the polygon 
mirror passes; an arrangement wherein the light transmitting 
member is provided with a diffraction lens structure. Thus even 
if wavelength fluctuations occur in the light beams emitted 
from the light sources of the respective scanning optical systems 
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and the light beams come to differ mutually in wavelength, the 
chromatic aberrations of magnification in the main scan 
direction due to the f 6 lens groups are corrected by the passage 
of the light beams, which have been deflected and scanned by 
the polygon mirrors, through the diffraction lens structures. 
Variations of the scanning magnification in the main scan 
direction of the light beams of the respective scanning optical 
systems are thus restrained, thereby preventing the occurrence 
of positional deviations in the main scan direction of the 
respective light beams among the respective illuminated 
objects . 

[BRIEF DESCRIPTION OF THE DRAWINGS] 

[Fig. 1] A sectional view, showing the condition of a scanning 
optical device of a first embodiment of this invention as viewed 
from the front. 

[Fig. 2] A plan view, as viewed from the section along line 
A-A of Fig. 1. 

[Fig. 3] A plan view, as viewed from the section along line 
B-B of Fig. 1. 

[Fig. 4] Diagrams showing a first f0 lens, with Fig. 4(A) being 
a front view, Fig. 4(B) being a plan view, and Fig. 4(C) being 
a side view. 

[Fig. 5] An explanatory diagram, showing the arrangement of 
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a polygon mirror unit of a scanning optical device of a second 
embodiment of this invention. 

[Fig. 6] Diagrams showing a light transmitting member in the 
scanning optical device of the second embodiment of this 
invention, with Fig. 6 (A) being a front view and Fig. 6 (B) being 
a side view. 

[Description of Symbols] 

10 scanning optical device 

1000A to 1000D scanning optical system 

100 light source unit 

110 semiconductor laser 

300, 300A polygon mirror unit 

320 polygon mirror 

330 cover 

340 light transmitting member 

342A diffraction lens structure 

400 first f0 lens 

412 diffraction lens structure 

500 second f6 lens 

600 third f8 lens 
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